Objective: To investigate the dietary differences reported by teenagers in Scotland compared with teenagers from elsewhere in Britain, allowing for a range of other demographic, personal and lifestyle variables Design: Data was taken from the 1970 longitudinal birth cohort study which collected data cross-sectionally at 16±17 y Setting: The respondents were distributed throughout Britain Subjects: A sub-sample of 1615 respondents was selected (M 658, F 957). The criterion for selection were a completed 4 d dietary diary and a 4 d activity diary and the completion of a number of other questionnaires to provide demographic and lifestyle data by both the respondent and the parent of the respondent Results: The diets of Scottish teenagers were signi®cantly different to those of teenagers in England and Wales even when allowing for differences in smoking habits, parental smoking, alcohol intake, family size and housing tenure: factors which were also different among the Scottish cohort. Intakes of ®bre, magnesium, phosphorous, retinol equivalents, carotene and ribo¯avin were signi®cantly lower in Scotland among males and females, as were intakes of non-processed vegetables and non-fried potato, skimmed milks, fat spreads high in polyunsaturates and beer. Scottish teenagers drank more soft drinks and ate more chips and white bread than their counterparts in England and Wales. No differences were noted in intakes of vitamin C and fruit based on regional distribution: lower intakes of fruit in Scotland appeared to be associated with the higher incidence of teenage smoking Conclusions: The diets of Scottish teenagers appeared to be further from current dietary recommendations than the diets of teenagers elsewhere in Britain, but the lower intakes of fruit among Scottish teenagers commonly reported is likely to be associated with teenage smoking rather than living in Scotland itself. Care should be taken when evaluating dietary surveys that known confounding variables are included Descriptors: teenage, nutrient, food, Scotland, smoking
Introduction
Whilst most adolescents appear to be in good health, few British adolescents have diets indicative of healthy eating . Diet during teenage years may be of relatively more importance in terms of the establishment of precursors of nutritionally related adult diseases, with high fat, high sugar diets in youth linked with the development of adult malignant disease (Sweeting et al, 1994) . Food selection in teenage is in¯uenced by a number of historical, cultural and economic factors, and likewise regional differences in adolescent food choice are linked to variations in socioeconomic circumstances, health behaviours and attitudes.
Data from the National Food Survey (MAFF, 1989 ) suggests that there is considerable variation in the consumption of individual foods by households in Scotland compared to those elsewhere in England and Wales. Commonly observed trends include higher beef and butter, but lower lamb and poultry consumption in Scotland, but lower intakes of fresh green vegetables, fruit,¯our and tea compared to other regions. Nutritionally, vitamin C intakes have been found to be lower in Scotland suggested to be a re¯ection of lower consumption of fruit and vegetables. These differing food choices, and subsequently nutrient intakes, between adults and children in Scotland and in England have been associated with different patterns of disease across the country. The mortality rate from coronary heart disease in Scotland is amongst the highest in the world (Uemura and Pisa, 1988) and the Scots have a reputation for unhealthy dietary patterns at all ages including teenage .
Whilst the differences in diet between Scots and those elsewhere in Britain have been widely published from dietary survey data, there are number of other demographic and lifestyle differences between the Scottish population and those in the rest of Britain which may contribute to different dietary choices. For example, at the time of the study reported here there were fewer owner occupiers in the housing market in Scotland and substantially more in council rented accommodation than elsewhere in Britain (Department of Employment, 1989) . Whilst more Scottish adults and teenagers were smokers, and heavy smokers, there were a greater proportion of non-alcohol consumers in Scotland. Household expenditure was generally lower in Scotland but more was spent on cigarettes and spirits than anywhere else in Britain, (OPCS, 1989) . Whilst expenditure on food in Scotland was similar to elsewhere in the UK, the average prices paid for food in Scotland have historically been greater than elsewhere in the UK (MAFF, 1989) . Current socioeconomic status has been linked to lifestyle and health behaviours among Scottish teenagers (West and Sweeting, 1992) with the increased smoking activity of Scottish teenagers of particular concern (Currie and Todd, 1992) .
Few dietary surveys attempt to allow for a range of variables such as these when examining regional differences in diet, despite well documented evidence that smoking in particular is associated with dietary differences among both adult and teenage smokers (Margetts and Jackson, 1993; Crawley and While, 1995) , that parental smoking is associated with dietary differences among teenagers regardless of their own smoking habits (Crawley and While, 1996) and that housing tenure is also associated with health related behaviour (Pill et al, 1995) . Data collected as part of the 1970 Longitudinal birth cohort study (BCS70) was used to examine how teenage diets differed in Scotland allowing for other demographic and lifestyle differences.
Study methods and sample
As part of the 16±17 y old sweep of BCS70, demographic, personal and lifestyle data was collected from teenagers and their families throughout Britain from 12 questionnaires and diaries (Ekinsymth et al, 1992) . Dietary data was collected primarily in 4 d unweighed dietary diaries which were quantitatively coded. The coding of this data, the nutrient database used and an evaluation of this survey method has been explained in detail elsewhere (Crawley, 1993) .
Brie¯y, dietary diaries collected from Friday to Monday of one week were quantitatively analysed to provide intake data on all nutrients (excluding estimates of fatty acids and cholesterol but including intakes of individual sugars, nonstarch polysaccharides, iodine and selenium) and 80 discrete food groups. Demographic data and personal data relating to the parents was taken from a questionnaire to the mother (or mother ®gure) administered by a Health Visitor, and data about the teenagers lifestyle from self-completion questionnaires. Households were allocated to ®ve main regions: South, Midlands, North, Wales and Scotland. Background data relating to the teenager and their family circumstances included in the analyses is summarized in Figure 1 . Assessment of social class was based on the occupation of the head of household (OPCS, 1981) and data on housing tenure was based on household postcoding using the ACORN (CACI Ltd.) pro®le commonly used in the direct marketing of goods and services. Data relating to teenage feeding frequency, eating outside the home and alcohol intake was derived from the dietary diary. Data on the teenager's participation in sports and television viewing was collected in a 4 d activity diary completed by the respondent (Jones, 1990) .
Study sample
Although 4760 dietary diaries were coded for analysis, not all respondents completed all the other questionnaires and diaries. In order to include a wide range of potentially explanatory variables in the models for this study, a subsample of 1615 respondents (M 658, F 957) were selected who had responded to all aspects of the study. The initial dietary diary responding sample were relatively representative of teenagers throughout Britain (Crawley, 1993) and comparisons between this larger sample and the sub-sample used in these analyses showed no statistically signi®cant difference in social class distribution, but some skewing in regional distribution, with a greater proportion of respondents in the sub-set from Scotland and a smaller percentage from the South. The sample pro®le is outlined in table 1 and in this sub-set 85 males and 133 females came from Scotland.
Statistical methods
The association between region and dietary intake were investigated using generalised linear models in GLIM4 (Francis et al, 1993) . The procedure used in this study for ®tting linear models in GLIM has been described in detail elsewhere (Crawley and While, 1995) . The basic modelling technique used was a form of backward and forward selection, whereby all main effects were included in the initial model, and removed in turn. The signi®cance of removing each variable was calculated by examining the change in deviance between the models with and without the variable. Data distributions for nutrient intakes were examined and appropriate errors were used in GLIM when data was not normally distributed (in this case for alcohol, iron, iodine, vitamin C, thiamin, ribo¯avin, folates, retinol and carotene). Food intakes could not be modelled on the whole population group appropriately, since models have not yet been developed which allow for a number of zero responses. In this study, binomial models were created as a ®rst step to determine differences between consumers and non-consumers, and the intakes between consumers were then compared using an appropriate data distribution to determine relative differences in consumption levels. In all the models examined, region was included as a ®ve level variable, however, for simplicity, the unadjusted nutrient and food intake results presented in this paper are shown for respondents in Scotland versus those elsewhere in Britain only.
Results
The study sample pro®le is outlined in Table 1 . Approximately 13% of the study sample came from Scotland, 26% from the South, 30% from the Midlands and Wales and 30% from the North. There were substantially more Scottish families in council owned housing and a greater proportion with three or more children. Table 2 (unadjusted nutrient intakes are reported). Differences in intake reported by Scottish teenagers allowed for all the explanatory variables previously described. Males and females in Scotland consumed signi®cantly less non-starch polysaccharide (NSP), magnesium, phosphorous, retinol equivalents, carotene and ribo¯avin that those elsewhere in Britain. Males in Scotland also reported lower intakes of copper, niacin equivalent, folates, vitamin B 12 and vitamin B 6 , whilst females in Scotland also reported lower intakes of vitamin E.
Intakes of all food groups by males and females in Scotland were compared with those for teenagers elsewhere, and are presented for intakes of fruit and for food groups where signi®cant differences between regions were observed, in Table 3 . The percentage consumers of particular food groups, and the mean (unadjusted) intakes by NMES non-milk extrinsic sugars; IMSS instrinsic sugars, milk sugars and starch; NSP non-starch polysaccharides. Differences in intake between Scottish respondents and those from elsewhere were investigated using linear models in GLIM, and allowed for differences in a range of demographic, personal and lifestyle variables. *Signi®cant difference in intake between Scottish respondents and others (P`0.001). **Signi®cant difference in intake between Scottish respondents and others (P`0.01). consumers are compared by region. Whilst the use of mean intake data is not entirely satisfactory when the intake distributions are skewed, as is the case for most foods, mean data is generally reported in dietary surveys and is done so here to allow comparisons with other work. In terms of the number of consumers of foods, males and females in Scotland were less likely to be consumers of beer, hot chocolate, skimmed milks, fat spreads high in polyunsaturates, non-fried potatoes, carrots and green vegetables and were more likely to be consumers of white bread. Twice as many teenagers in England and Wales reported consuming hot chocolate, skimmed milk, polyunsaturated fat spreads, green vegetables and carrots compared to teenagers in Scotland. One in ®ve Scottish males reported no vegetables (excluding potatoes) over the 4 d period.
Among Scottish consumers of both genders, the intakes of all vegetables was lower and the intake of white bread and chips was greater than among consumers of these foods elsewhere in Britain. Males in Scotland were more likely to drink carbonated beverages but drank less squash whilst intakes of carbonated drinks was higher among female consumers in Scotland compared to elsewhere in Britain. Scottish males were less likely to eat pasta and rice than males elsewhere in Britain, and Scottish females who consumed breakfast cereals had lower intakes compared to consumers from other regions.
Lower consumption of vitamin C and fruit in this study was particularly related to both teenage smoking and to housing tenure, with respondents who were regular smokers and those from council housing having signi®cantly lower intakes than non-smokers or those in private households. No signi®cant regional differences were observed in the intake of all fruit, or citrus fruit.
Discussion
The collection of dietary intake data has been frequently discussed and the survey method used in this study has been evaluated elsewhere (Crawley, 1993) . The unweighed diary method is economical in cost and researcher time when large numbers of individuals are to be studied, but the reported intake values should be considered as estimates, the large sample size providing useful comparisons between population groups. A comparison of reported energy intakes to estimated basal metabolic rate (BMR est ) measurements can be used to assess the validity of reported energy intakes (Goldberg et al, 1991) , and in this study the majority of non-dieting respondents had reported energy intake to BMR est ratios greater than 1.35 (Crawley, 1993) .
Whilst some nutritional differences were noted between teenagers by region, the mean nutrient intakes for all teenagers were greater than the recommended reference nutrient intakes. Regional differences noted were small, and may be of little clinical signi®cance, however a lower mean intake does suggest that a greater proportion of individuals in the population may have intakes below recommendations.
Data reported here suggests that there are dietary differences among Scottish teenagers compared to those elsewhere in Britain which are independent of a wide range of other potentially associated demographic, personal and lifestyle characteristics. However, whilst region was association with differences in the reported intakes of a number of nutrients and foods, some of the differences observed when unadjusted intakes are examined were associated with other factors such as teenage and parental smoking or housing tenure. This was particularly the case for intakes of fruits and of vitamin C which appeared to be lower among Scottish respondents but which were not associated with regional differences when other explanatory variables were included in the model. A number of studies have shown that fruit intakes are signi®cantly lower among smokers compared to non-smokers (See Margetts and Jackson, 1993; Strain et al, 1991; Whichelow and Erzinclioglu, 1990 ) and this has also been shown among teenage smokers (Crawley and While, 1995) . The inverse relationship between fruit intakes and smoking is a more likely Percentage of respondents who consumed this food or food group. Differences in intake between Scottish respondents and those from elsewhere were investigated using linear models in GLIM, and allowed for differences in a range of demographic, personal and lifestyle variables. *Signi®cant difference in intake between Scottish respondents and those elsewhere (P`0.001). **Signi®cant difference in intake between Scottish respondents and those elsewhere (P`0.01).
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explanation of the commonly observed differences in fruit intake between England and Scotland. The signi®cant difference in intakes of non-processed vegetables between Scottish respondents and those from elsewhere noted here con®rm ®ndings from most studies which show a signi®cantly lower intake of fresh vegetables in Scotland. In this study intakes were examined in terms of the number consuming the food and the intake among consumers. Signi®cant difference in the intake of all nonprocessed vegetables were noted in terms of both the number of consumers of the food and the intakes by consumers themselves. The number of consumers of carrots and green vegetables was lower among Scottish respondents, but where these foods were consumed, intakes themselves were not signi®cantly lower in this region.
Some of the regional differences in food intake noted in this study have also been reported elsewhere. Young adults aged 16±24 y studied by Gregory et al (1990) reported similar differences in the consumption of vegetables, fat spreads and soft drinks and Scottish schoolchildren were found to have lower intakes of non-fried potatoes and a greater intake of chips (DoH, 1989) . Bull (1985) reported that Scottish teenagers drank more soft drinks and ate less pasta and rice and these ®ndings also tie in with those found in this study. Anderson et al (1993) also reported frequent intakes of soft drinks among 15 y olds in Scotland. The lower intake of breakfast cereals noted in Scotland by females in this study has not been reported elsewhere, but may have been particularly contributory to the lower intake of ribo¯avin observed. There was no evidence from teenagers in this study for a greater consumption of beef, butter, milk, cheese or savoury snacks in Scotland or for lower intakes of poultry, fruit juice or tea, all ®ndings reported among surveys of teenagers elsewhere.
Scottish teenagers appear to have diets more inconsistent with current healthy eating guidelines than teenagers elsewhere in Britain. Poor dietary habits coupled with an increase in smoking and exposure to smoking in the home are likely to contribute to the already high levels of coronary heart disease noted in this region (Tunstall--Pedoc et al, 1989) . The low intakes of fruit and vegetables commonly reported in Scotland is also likely to be linked to the development of other malignant diseases (WHO, 1991) . The lower intake of non-processed vegetables and higher intake of chips are likely to be related, and it has been reported elsewhere among teenage girls in Scotland that many popular meals containing chips rarely have another vegetable accompaniment (Cresswell et al, 1983) . It is also possible that there is a relationship between the lower beer consumption and the higher intake of carbonated beverages among Scottish teenagers. The smaller number of Scottish teenagers reporting intakes of fat spreads high in polyunsaturates and skimmed milks suggest that households in Scotland may have been less receptive to healthy eating messages, but may also in part re¯ect the lower income, and relatively higher prices of food, in Scotland.
As knowledge of the associations between reported food intake and external factors expands it becomes increasingly important that analysis of dietary survey data allows for a number of explanatory variables which should include demographic variables such as social class, regional distribution and housing tenure as well as lifestyle data on smoking, alcohol consumption and dieting. A failure to include explanatory variables which are known to be associated with dietary differences between population sub-groups will hinder attempts to unravel the complex intermeshing of factors associated with food choice. Health educators in particular rely on appropriate scienti®c information in order to best mediate change in health behaviour, and nutritionists therefore need to ensure that statistical analysis of dietary surveys allows for known confounding variables.
